Researchers who study mortality among survey participants have multiple options for obtaining information about which participants died (and when and how they died). Some use public record and commercial databases; others use the National Death Index; some use the Social Security Death Master File; and still others combine sources and use internet searches and genealogic methods. We ask how inferences about mortality rates and disparities depend on the choice of source of mortality information. Using data on a large, nationally-representative cohort of people who were first interviewed as high school sophomores in 1980 and for whom we have extensive identifying information, we describe mortality rates and disparities though about age 50 using these four separate sources of mortality data. We find that these sources often disagree about which of our panelists died by about age 50, and also about overall mortality rates. However, our assessments of mortality disparities (i.e., by sex, race/ethnicity, education) are similar regardless of sources of mortality data.
Research on mortality is frequently based on survey data that is linked to administrative or other public records on the date and cause of sample members' deaths. Advances in record linkage technology and computing power, along with new administrative data sharing arrangements, have made possible a new generation of research on the ways in which mortality depends on individuals' social, economic, demographic, and other circumstances. A general presumption in such research is that information about who died, when they died and how they died is accurate and reliable.
Investigators who wish to link mortality information to survey data have a number of options for doing so. Databases maintained by private vendors (e.g., the LexisNexis Accurint® database or the Microbilt® database)-widely used for locating or "tracing" sample members in preparation for longitudinal follow-up surveys-also report whether and when subjects died.
Researchers can pay the National Center for Health Statistics (NCHS) to link records to the National Death Index (NDI), which is based on states' vital records. The Social Security Death Master File (SSDMF) can be used freely by anyone with access to the internet and to research subjects' identifying information. Of course, researchers with access to that identifying information can also use various internet search engines and genealogical resources to locate things like obituaries or news reports about people's deaths.
These various sources of information about who has died (and sometimes how and when they died) draw on different administrative, public, and commercial records. Some are based on Social Security Administration records; some are based on other public and private records; and some draw on states' vital record systems. These various sources have different strengths and weaknesses with respect to population coverage (bias), timeliness of updates, and accuracy (error). Researchers who conduct surveys or who study mortality rates and disparities for the most part implicitly assume that their results are not much affected by the source of data on which they base their mortality information.
We ask how inferences about mortality rates and disparities-at least through midlifeare altered by the source of mortality information. Differences across data sources in mortality estimates may reflect bias or classical measurement error. In this paper we consider bias by comparing point estimates for racial/ethnic, economic and cognitive differentials in estimated risk of mortality across data sources. We consider differences in classical measurement error by comparing standard errors around those estimates.
Using data on a nationally representative cohort of Americans who were first interviewed as high school sophomores in 1980 and for whom we have extensive identifying information, we describe mortality rates disparities through about age 50 using four separate sources of mortality data: Accurint®, the Social Security Death Master File (SSDMF), the National Death Index (NDI), and an approach that begins with these various data resources but then uses targeted web searches and genealogical methods to triangulate and verify information from other data resources. Because we study the same subjects from a nationally representative panel using the same measures of panel members' social, demographic, and economic attributes, any differences across analyses in inferences about mortality rates and disparities can be attributed to differences across sources of mortality data.
BACKGROUND
There are two major reasons to ascertain the mortality status of people who have participated in a survey. First, by linking survey data to information about whether, when, and how survey respondents subsequently died we are able to study the correlates and predictors of mortality and socioeconomic disparities in mortality. That is, there are applied and academic research reasons for better understanding human mortality by studying post-survey death among survey participants (e.g., Elo 2009; Montez and Berkman 2014) .
Second, and more practically, researchers conducting longitudinal surveys need to know which sample members are deceased so that they do not invest scarce resources locating those sample members or convincing them to participate in future survey waves. On a related note, in order to calculate and report valid response rates survey researchers need to be able to distinguish survey non-participants who died from those who are living but who could or would not participate.
In the social sciences and public health, most survey projects ascertain mortality status and date and cause of death using NDI. For example, the 1986-2004 National Health Interview Series, the Health and Retirement Study, and the Wisconsin Longitudinal Study have all linked records for respondents to the NDI. Linking to NDI is costly however, and not all studies have the resources to dedicate to search NDI for sample members. Other survey projects rely on the SSDMF to ascertain mortality status and date of death for sample members. For example, the Society of Thoracic Surgeons Adult Cardiac Surgery Database has been linked to the SSDMF "to verify 'life status' and evaluate long-term surgical outcomes" (Jacobs et al. 2013) . Many studies also utilize information collected from proxy respondents-often in the course of fielding follow-up surveys-to measure mortality status and date and cause of death.
In this section we begin by describing the SSDMF and the NDI, the two most commonly used sources of mortality data. We then review previous research efforts to understand the absolute and comparative strengths and weaknesses of the NDI, the SSDMF, resources like Accurint®, and mortality searches that rely on broader searches across a variety of administrative and genealogical web resources. We suggest that prior research on the strengths and weaknesses of these resources, while informative, is limited in several respects; our own empirical work is designed to overcome these limitations.
Description of the SSDMF
The SSDMF contains information about people who had Social Security numbers and whose deaths were reported to the Social Security Administration in 1962 or later (regardless of where they died). The SSDMF begins with the Social Security Administrations Numident filewhich contains information about every person with a Social Security number issued since 1936. The SSDMF then records mortality information based on reports from funeral directors, family members, financial institutions, the post office, and various government agencies. The SSDMF is a public and freely available database; thus it is possible to directly query or search the SSDMF (from places like Ancestry.com) or to download and search the entire file (from places like http://ssdmf.info/).
The SSDMF does not record all deaths-mainly because not everyone has historically had a Social Security number and because not all deaths are reported to the Social Security administration. Coverage of U.S. deaths in the SSDMF is generally between 85 and 90% but varies considerably by age, sex, race/ethnicity, and other personal attributes (Ashley, Cheung and Wokanovicz 2012; Hauser and Ho 2001; Hill and Rosenwaike 2001/2002; Huntington et al. 2013; Schisterman and Whitcomb 2004) . Hill and Rosenwaike (2001/2002) , for example, reported that about 90% of U.S. deaths were reported to the SSDMF in the late 1990s;
however, only about 75% of deaths to people age 25 to 54 were recorded. Conversely, because of issues like (unauthorized) number sharing and data entry errors, some individuals appear in the SSDMF who are not actually deceased.
Description of the NDI
The NDI is a centralized database of information from death certifications obtained from states' vital statistics offices (National Center for Health Statistics 2013); the NDI includes deaths in the 50 states, the District of Columbia, Puerto Rico, and the Virgin Islands, but not elsewhere. States gather death certificate information from physicians, funeral directors, local vital statistics and health departments, and then forward the information to the National Center for Health Statistics (NCHS). The NDI was implemented in 1981, and contains death records from 1979 onward. However, there is generally a two year lag between the collection of death data and the availability of those data in the NDI.
Because of confidentiality and data security provisions implemented by the National Center for Health Statistics, and because only states have the authority to register deaths, the NDI is not a public database. Thus researchers must pay NCHS to link their survey or other data to the NDI. Currently, a routine NDI search costs $350 plus $0.15 per record per year; an NDI Plus search (which also returns information about cause of death) costs $5.00 per decedent.
Although coverage rates in the NDI are typically higher than in the SSDMF (Hanna et al. 2009; Lawler and Lawler 2011; Stampfer et al. 1984) , the NDI also has several limitations.
Deaths prior to 1979 are not recorded at all, and the two year time lag between data collection and data availability can be problematic. Also, recording errors by proxy informants (e.g., physicians, funeral directors) can harm the quality of the identifying information in the NDI.
Finally, of course, whereas the SSDMF is free the NDI can be a major expense for large surveys.
Previous Comparisons of the Quality of Sources of Mortality Information
Previous efforts to assess both bias and error in the NDI and SSDMF databases have followed two major approaches; few such analyses also include databases like Accurint® or information obtained by combining sources and integrating them using genealogical methods.
First, in the absence of a "gold standard" against which to validate NDI and SSDMF information, some researchers simply compare the rate at which they agree regarding people's mortality status (e.g., Hanna et al. 2009; Lawler and Lawler 2011; Sesso, Paffenbarger and Lee 2000) . For example, Hanna et al. (2009) began with a registry of more than 32,000 HIV infected New York City residents who were not known to be dead and obtained mortality status from the NDI and SSDMF. Of the 1,926 deaths they identified using either source, 458 did not appear in the SSDMF and 305 did not appear in the NDI. Likewise, Lawler and Lawler (2011) began with a list of 2,981 professional basketball players and used SSDMF and a variety of web-based resources to obtain mortality status; they found that about 90% of deaths identified in web-based resources were not reported in the SSDMF. In both of these examples, the absence of a "gold standard" against which to validate reports means that the authors cannot confidently assess the validity of any of these resources.
Second, other researchers compare NDI and SSDMF mortality status information using sample of people who are known with certainty to be dead (e.g., Ashley, Cheung and Wokanovicz 2012; Boyle and Decoufle 1990; Curb et al. 1985; Hauser and Ho 2001; Huntington et al. 2013; Schisterman and Whitcomb 2004; Stampfer et al. 1984) . For example, Boyle et al. (1990) used data on 407 known-to-be-deceased Vietnam veterans. They found that records for 97% of them appeared in NDI, whereas only 83% appeared in the SSDMF. Similarly, Ashley et al. (2012) began with insurance claims data on known-to-be-deceased individuals and linked their records to the SSDMF; they found that only 75% of deceased individuals appeared there.
Previous research makes clear that the sensitivity of these resources-the percentage of truly dead people who are reported to be deceased-varies markedly by age, race/ethnicity, gender, and other attributes (e.g., Ashley, Cheung and Wokanovicz 2012; Boyle and Decoufle 1990; Curb et al. 1985; Hanna et al. 2009; Huntington et al. 2013; Schisterman and Whitcomb 2004) . Most notably, younger people and racial/ethnic minorities appear to be underrepresented in these data resources. Coverage rates also vary depending on the 8 completeness and accuracy of identifying information about sample members (e.g., Curb et al. 1985; Lash and Silliman 2001; Williams, Demitrack and Fries 1992) .
Limitations of Prior Work
Although prior work is useful for understanding coverage rates in the NDI, SSDMF, and other resources, that work is limited in at least three respects. First, although a few studies note age, sex, or other demographic group differences in coverage rates within NDI or SSDMF, no prior research has explicitly asked how inferences about socioeconomic and demographic disparities in mortality might be influenced by the source used to ascertain mortality. Also, no prior work has investigated educational or family socioeconomic background differences in coverage rates. Are age, sex, educational, socioeconomic, and other differences in rates of coverage within NDI, SSDMF, or other resources sufficient to bias conclusions about mortality disparities? For example, a great deal of research on mortality utilizes data from the Health and Retirement Study or the 1986-2004 National Health Interview Series-both of which rely on NDI. Might researchers have reached different substantive conclusions about mortality disparities had those projects relied mainly on the SSDMF? Second, there is insufficient attention to issues of data quality. A few scholars recognize that coding or typographic or spelling or other errors in surveys' identifying information can lead to fewer and poorer quality matches to NDI or SSDMF (e.g., Curb et al. 1985; Lash and Silliman 2001; Williams, Demitrack and Fries 1992) . However, fewer people acknowledge that similar errors within the NDI and SSDMF data themselves may also lead to fewer or poor quality matches. As noted above, both the NDI and SSDMF rely on data aggregated up from administrative data and/or data from proxy respondents. On both sides of the match-the survey data side and the mortality data side-Social Security numbers may be misreported; numerals in birthdates may get inverted; nicknames may get used; spelling errors may occur; maiden names may be unknown; etc. Any of these inaccuracies-again, occurring in either the survey data or the mortality data-may lead degrade the reliability of inferences about mortality status. In most real-life applications there is no "gold standard" against which to compare mortality linkage results; false positives and false negatives are always a risk, and in this sense linkages are always probabilistic.
Third, there is a general lack of attention to exactly what survey researchers ought to do, in practice, to ascertain the mortality status of their sample members. Most prior work simply reports on the absolute and comparative specificity and/or sensitivity of one or more sources of mortality data. However, knowing that none of the individual mortality data resources is perfect, how should survey researchers proceed? Some have advocated combining and triangulating information from multiple sources, and indeed some major survey projects follow a variant of this recommendation. Does this integrative procedure result in higher (or lower) mortality rates, and does this procedure produce different inferences about mortality disparities?
Below we compare mortality rates and disparities based on four separate sources of mortality information. One of our goals is methodological: To draw conclusions about how survey researchers ought to ascertain mortality information about sample members. Another of our goals is more substantive: To understand whether conclusions about the size and nature of mortality disparities depends on source of mortality data. Throughout, we recognize that all of the data resources involved are imperfect. A random sample of 14,830 HSB sophomores and 12,000 HSB seniors were included in longitudinal follow-up surveys. Sophomores were re-interviewed in 1982, 1984, 1986, and 1992; seniors were re-interviewed in 1982, 1984, and 1986 . Survey data were supplemented with secondary transcripts for sophomores and post-secondary transcripts for both sophomores and seniors. The 1980 through 1992 HSB data have been used for foundational research on the roles that schools play in shaping cognitive and non-cognitive skills and educational careers; the causes and effects of dropping out of high school; the roles of race and gender in educational equity and educational outcomes; the effects of family structure, parental involvement, and related processes on children's school achievement; the importance 1 Note that all of our sample sizes are rounded to the nearest 10 as per the requirements of our restricted data use agreement.
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of social capital in the creation of human capital; the roles of cognitive and non-cognitive skills in stratifying wages and other labor market outcomes; and many other things.
In 2014, we completed a new round of telephone, mail, and online surveys with HSB sophomores, who were about 50 years old in that year. We attempted to locate and interview There are three reasons why we were unable to complete surveys with the other 14,830
-8,790 = 6,040 HSB sophomore sample members. First, despite having access to sample members' names, addresses, birthdates, Social Security numbers, and other identifying information, we were unable to locate some living sample members. Second, some living sample members who we successfully located refused or were otherwise unable to complete surveys. Third, some sample members were deceased when we began our fieldwork for the 2014 surveys.
We are confident that sample members were alive in 2014 if (a) we interviewed them in that year or (b) we located them but were unable to obtain completed interviews. The 2014 survey began with a set of "sample member verification" questions to ensure that we only interviewed actual sample members. Also, we only classified sample members as "located"
when we communicated directly with them or a trustworthy proxy respondent who indicated that we had located the correct (still living) person. However, we cannot distinguish with certainty between sample members who (a) died prior to our 2014 fieldwork or (b) were alive in 2014 but could not be located. Without this information, we cannot calculate statistics like survey response rates and we cannot know which sample members to re-contact in possible future surveys. Naturally, then, we used information from credit bureaus, the Social Security Administration, vital statistics records, and genealogical websites to determine which of the 6,040 un-interviewed sample members were deceased in 2014.
In this paper we restrict our focus to the 5,470 HSB sophomores who did not complete surveys in 2014 but who did respond to the 1980 base year HSB survey; the latter is necessary for obtaining variables predictive of subsequent mortality. To handle the small amounts of item-level missing data on the 1980 measures (see Table 1 ) we employ Stata's ICE routine for multiple imputation (and generate five multiply imputed data sets that are then combined using appropriate Stata routines). Unless otherwise noted in the tables, all of our analyses are weighted by the 1980 base year sampling weight.
Background Measures
All of the social, demographic, and educational background variables we use to predict mortality are derived from the 1980 through 1992 sophomore surveys. As shown in 
Mortality Measures
We utilized four independent sources of information to ascertain the mortality status of the 5,470 people who responded to the 1980 HSB survey but who did not respond to the 2014 follow-up survey. All four sources of information pertain to deaths that occurred from 1980 onward, although the latest available information differs slightly across the four sources (mainly because of the two-year lagged data release for NDI). Because the vast majority of our panelists were born in 1964 or 1965, we describe mortality through midlife (i.e., about age 50).
Accurint® Measure. Prior to the start of the 2014 survey field period, we used Accurint®---a fee-based and subscription service that compiles public records, information from private companies and credit bureaus, and elsewhere. Accurint® makes available to its customers information about people's names, current and previous address and phone numbers, email addresses, and mortality status (when applicable). We initially submitted the full set of 14,830 HSB sophomores for an Accurint® batch search to obtain most current contacting information for living sample members as well as mortality status and date of death for those identified as deceased. We also used individual and more detailed Accurint® searches during the field period to locate individual sample members who could not be found with the combined information from the batch search and Internet searches. As shown in Table 2 and last name, and exact date of birth. These probabilistic algorithms declare matches when HSB and SSDMF data elements were identical, but they also declared matches when data elements were very similar. Because the HSB identifying information was collected from students and families and recorded by school staff, it should not be surprising that in some cases numbers are reversed, nicknames are used, or data elements are missing. Probabilistic linking algorithms evaluate the quality of possible matches allowing for slight discrepancies like these. After executing the probabilistic linking algorithms, we visually inspected the records and considered the plausibility of all of the matches suggested by RECLINK. As shown in Table   2 , these procedures suggested that 330 sample members were deceased.
NORC Measure. Prior to the start of the 2014 field period, NORC had access to three sources of information about sample members' mortality. First, 70 sample members were determined by NCES to be deceased at some point between 1980 and 1992. Second, NORC had access to the Accurint® batch search results described above. Third, NORC mechanically linked all 14,830 sample members to the 2011 version of the SSDMF. There were 5,090 sample members who exactly matched SSDMF records on one or more of the following elements: full Social Security number; first and last name and exact date of birth; first three letters of first name, last name, and exact date of birth; first initial, last name, and exact date of birth; first and last name and birth month and year; first three letters of first name, last name, and birth month and year; first initial, last name, and birth month and year; and (for women only) first name and exact date of birth.
All three pieces of information---from the 1980-1992 surveys, from the Accurint® batch search, and from the mechanical SSDMF links---were combined to identify sample members who were possibly deceased. Other sample members who could not be located or contacted during fieldwork were also added to this list of "possibly deceased" panelists. These possibly deceased sample members were then subjected to a manual search effort that focused on investigating and verifying mortality status and obtaining information about timing and cause of death. For this purpose, NORC used a variety of online services, obituaries and grave listings, family search and genealogical websites, and phone calls to family members and other key informants. In all, after this set of manual searches, 600 sample members who did not respond to the 2014 survey were inferred to be deceased.
NDI Measure.
Of the 5,470 sample members who did not respond to the 2014 survey, 5,360 had at least the minimal amount of identifying information required for an NDI search.
For each of these 5,360 sample members, we submitted three records: One with our most recent information about first and last name, date of birth, and Social Security number; one with our most recent information about first and last name and date of birth, but without Social Security number; and one with the name, birthdate, and Social Security number information that was current as of the 1992 survey. NDI uses a probabilistic linking algorithm (National Center for Health Statistics 2013) to identify a possible set of matches for each record submitted for each person. Then, possible matches that exceed a pre-determined threshold are declared by NDI to be a valid match. As shown in Table 2 , NDI declared 600 valid matches to HSB sophomores. Table 2 shows that between 330 and 600 sample members are deceased; this implies that all four sources are missing a modest percentage of deaths. Whether these undercounts result from under-coverage in the four mortality databases or from problems with record linkage is not clear.
RESULTS
Regardless of the overall rates of death implied by each source of mortality information, do the data sources agree about which sample members died? In Table 3, In Table 4 we cross-classify mortality status for each combination of sources of information about mortality; thus for the four sources or mortality data, there are six crossclassifications. For each cross-tabulation, we report both overall rates of agreement in classification and Cohen's (1960) kappa, a measure of inter-rater reliability that logically ranges from -1 (complete disagreement) to +1 (complete agreement). Rates of agreement are always at least 94%, but this is mainly because the vast majority of respondents are not dead according to any data source. Thus we rely mainly on kappa, which calibrates rates of agreement by accounting for the level of agreement expected by chance (which is high in this case). Across the six cross-classifications, kappa ranges from 0.61 to 0.88, indicating moderately high levels of agreement. Kappa is lowest for any of the cross-classifications involving SSDMF and highest for the cross-classification of the NDI and NORC mortality indicators.
Even disagreement across data sources about which sample members are deceased does not necessarily mean that inferences about mortality disparities will be affected by choice of information source about mortality status. In Table 5 , we report sample members' mortality status separately by several of the individual-level attributes described in Table 1 : educational attainment, gender, race/ethnicity, and mother's educational attainment (as a proxy for family socioeconomic background). In Figures 1 through 3 we depict 95% confidence intervals for mortality rates by educational attainment (Figure 3) , gender (Figure 4) , and race/ethnicity ( Figure 5 ). As expected, we observe that mortality declines as educational attainment increases; that mortality is higher for men than for women; and that mortality is a bit lower for non-Hispanic whites. Generally speaking, however, descriptions about mortality differentials do not depend on which source of information we use to classify mortality status. Overall mortality rates are higher when we rely on NORC's or NDI's mortality information, but disparities and differentials in mortality look quite similar.
Serious substantive analyses of mortality disparities would probably use multivariate regression techniques to understand the ways in which mortality status and timing of death vary by socioeconomic, demographic, and other circumstances. In Table 6 we report results of logistic regression models in which mortality status (0 equals living, 1 equals deceased) is a function of all of the predictors described in Table 1 . We estimate separate models using mortality information from Accurint®, SSDMF, NORC, and NDI. We then show 95% confidence intervals for coefficients for educational attainment, gender, and race/ethnicity in Figures 4 through 6, respectively; in each case we show separate results by source of mortality information.
Women are always statistically significantly less likely to have died by about age 50, although the point estimate describing the magnitude of that conditional association varies a bit; see Figure 5 . All else constant, sample members' odds of mortality are not significantly related to any of the other social, economic, or demographic predictors in the model.
However, as shown in Table 6 and Figures 4 and 6, coefficients are generally in the expected direction. Most importantly, we see little or no evidence that conditional associations between any of the predictor variables and mortality differ substantially depending on the data we used to determine sample members' mortality status. Standard errors around point estimates tend to be somewhat smaller for NDI and NORC measures of mortality but the differences are not very appreciable across samples.
DISCUSSION
Mortality is an "absorbing state," and whether someone is alive or dead would seem to be among the easiest things to measure about them. However, when information about mortality status and the timing and cause of death gets reported by fallible human beings and then aggregated up to form complex administrative databases, there is room for error.
Furthermore, different processes may contribute to variance in mortality in different data sets.
For example, the triggering event for NDI is a death reported to state vital statistics while sometimes the triggering even for SSMDF is a claim by a beneficiary. The NDI, SSDMF, and other mortality data resources do not capture all deaths in the United States, and their records contain inaccuracies that can reduce the number and quality of matches to survey data. At the same time, survey data themselves are flawed: The identifying information in them also originates from fallible human beings, and so errors are to be expected. All of this means that what would seem to be an easy thing to measure-which sample members are dead-is actually quite complicated to ascertain in some cases.
On top of all of this, not all Americans are "on the grid." Indeed some Americansperhaps those most likely to die before midlife-actively seek to avoid the attention of financial institutions, state agencies, and other bureaucratic institutions. For example, Sarah Brayne (2014: 367) describes "'system avoidance,' whereby individuals who have had contact with the criminal justice system avoid surveilling institutions that keep formal records." People's ability to avoid systematic surveillance likely varies across demographic and socioeconomic groups; it is also likely true that some surveillance systems-including those that monitor death-are easier to avoid than others. Consequently, even when mortality data are accurate, they may not necessarily be complete.
Prior research has documented rates of coverage of the NDI, SSDMF, and other resources. We know that the NDI has more complete coverage than the SSMDF, although the rate of coverage varies across demographic groups. In this paper we ask two related questions:
Do our conclusions about socioeconomic and demographic disparities in mortality through midlife depend on our source of mortality information? Also, how should survey researcherspeople who operate surveys that need to ascertain mortality status of sample members for very pragmatic reasons-determine mortality status?
Like prior research, we found that our four sources of mortality information produce different mortality rates, at least through about age 50. Between 330 and 600 of the 5,470
non-participants in the 2014 survey are deceased-leading us to estimate that the overall mortality rate for the 14,830 HSB sophomores is between 2.2% and 4.0% through this age. The mortality rate implied by the SSDMF was lowest; this is not surprising given the age and diversity of our sample and previous evidence that the SSDMF reflects fewer deaths among young people and racial/ethnic minorities. We found that rates of agreement about mortality status were lowest for any cross-tabulation involving SSDMF and highest for the crosstabulation of the NDI and NORC mortality indicators.
However, our conclusions about socioeconomic and demographic disparities in mortality through midlife, and the precision of those conclusions, are quite similar regardless of our source of mortality information. In bivariate analyses (Table 5) , we saw marked disparities in mortality by gender, education, and family socioeconomic background even at this relatively young age; by and large, these disparities were similar across sources of mortality information.
In multivariate analyses ( Table 6 ) we found that only gender was a significant independent predictor of mortality through age 50; again, these disparities were similar across sources of mortality information. These findings should reassure substantive researchers.
How should survey researchers ascertain the mortality status of their sample members?
It seems clear to us that no one source of information is sufficient. Each has systematic
limitations, but each also may include idiosyncratic errors. Projects should not rely exclusively on NDI because of the two-year delay in data availability and because of uncertainty inherent in the probabilistic linking algorithm (not to mention the expense). They also should not rely exclusively on the SSDMF or databases like Accurint® because of issues of under-coverage, especially for some population groups.
Given imperfections in each of the individual sources of mortality information, we advocate a creative integration of as many of them as possible. In our case, we began with relatively inexpensive Accurint® and SSDMF searches. We then did an independent search of NDI; had our NDI search been dependent on the results of the Accurint® or SSDMF searches we would likely have missed many deaths. Then, and most importantly, we treated the apparent matches in Accurint®, SSDMF, and NDI as suggestions of mortality, not as confirmation of it.
For all sample members deceased according to any of these resources, we conducted follow-up investigation using internet and genealogical resources. This led us to dismiss some information, especially from Accurint® and SSDMF.
Data quality issues are such that we will rarely be 100% certain that a non-participating sample member is deceased. However, by triangulating information across multiple sources we 
